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(57)Abstract: 

PURPOSE: To obtain a composition having shortening effect on process and reducing effect 
on the cost because of possession of excellent YAG laser marking properties which have not 
been acquired hitherto. 

CONSTITUTION: This epoxy resin composition comprises a n epoxy resin, a phenolic resin of 
a phenolic resin, an inorganic filler, a curing promote r, 0.1-1.0wt.% of carbon black having 10- 
100nm average particle diameter, <1,000nm maximum particle diameter and >25m2/g 
specific surface area by Brunauer-Fmmett-Teller method and 0.2-5wt.% of antimony trioxide 
having 0.1-20um average particle diameter and <100um maximum particle diameter as 
essential components. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semi-conductor closure resin constituent excellent 

in YAG laser marking nature. 

[0002] 

[Description of the Prior Art] Although it acted as the mark king of the semiconductor device by which 
the plastics closure was carried out in special thermosetting or UV hardening type ink conventionally, 
marking and its hardening take time amount, and since the handling of ink is not still easier, either, the 
electronic-parts manufacturer who adopts a laser mark is increasing recently. Since printing to the epoxy 
resin mold-goods front face by the short-time exposure of the laser light of YAG or C02 is the approach 
of it being excellent in workability and moreover finishing for a short time rather than marking in ink, it 
is an approach with many merits for an electronic-parts manufacturer. However, when laser marking is 
carried out to the closure mold-goods front face of the semiconductor device closed using the 
conventional closure resin constituent, since printing is moreover yellow, the read of printing is difficult 
[ the contrast of the part which carried out marking, and the part which has not carried out marking is 
indistinct, and ]. although Kamiichi of the resin constituent for the semi-conductor closures with which 
an effective coloring agent is already developed and clear printing is obtained is carried out about the 
C02 laser mark, about the YAG laser mark, versatility is studied for carbon black effective for YAG 
laser mark nature. For example, according to JP,2-127449,A, "the carbon black whose carbon content is 
99.5 % of the weight or more and whose hydrogen content is 0.3 or less % of the weight" is made 
effective for this purpose. However, the marking contrast after carbon black vaporizes is not yet enough, 
and the resin constituent for the semi-conductor closures which clear printing is not obtained but has the 
outstanding laser mark nature is demanded. 
[0003] 

[Problem(s) to be Solved by the Invention] As a result of this invention person's performing mechanism 
examination of laser marking nature, going back even to each raw material of a closure resin constituent 
further and inquiring wholeheartedly, the mean particle diameter of carbon black is lOOOnm in 10- 
lOOnm and the maximum particle diameter. And the specific surface area by the Brunauer-Emmett- 
Teller method (henceforth a BET adsorption method) is more than 25m2/g. Furthermore, by making that 
whose maximum particle diameter 3 oxidation Amon's mean particle diameter is 0.1-20 micrometers, 
and is 100 micrometers or less contain in a proper amount resin constituent, it finds out that remarkable 
effectiveness is in improvement in YAG laser mark nature, and results in this invention. 
[0004] 

[Means for Solving the Problem] The (A) epoxy resin, (B) phenol resin curing agent, (C) inorganic 
filler, the (D) hardening accelerator, and (E) mean particle diameter are [ 10-100nm and the maximum 
particle diameter of this invention ] lOOOnm or less. And carbon black and (F) mean particle diameter of 
0.1-20 micrometers whose specific surface area by the Brunauer-Emmett-Teller method is more than 
25m2/g, An antimony trioxide with a maximum particle diameter of 100 micrometers or less is used as 
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an indispensable component. This carbon black in [ all ] a constituent 0.1-1.0 % of the weight, It is the 
epoxy resin constituent which contains this antimony trioxide 0.2 to 5% of the weight, and this hardened 
material can obtain the outstanding YAG laser mark nature. 

[0005] A class product is explained below. Although molecular weight and especially the molecular 
structure are not limited if the epoxy resin used for this invention has two or more epoxy groups in a 
molecule, polyglycidyl ether of o-cresol-form aldeyde novolac, a phenol novolak mold epoxy resin, a. 
bisphenol mold epoxy resin, a naphthalene mold epoxy resin, a TORIFE Norian methane mold epoxy 
resin, a triazine nucleus content epoxy resin, biphenyl mold 2 organic-functions epoxy compounds, and 
these modified resin are raised, for example. For the damp-proof improvement in a resin constituent, it is 
desirable for there to be little impurity ion, such as CI ion as an impurity and Na ion, as much as 
possible, and 150 - 300 g/eq is desirable as weight per epoxy equivalent from the point of hardenability. 
Although molecular weight and especially the molecular structure are not limited if a phenol resin 
curing agent has a phenolic hydroxyl group in a molecule, phenol novolak resin, PARAKI silylene 
denaturation phenol resin, TORIFE Norian methane resin, and those modified resin are mentioned, for 
examnle. The point of hardenability to a hydroxyl equivalent has desirable 80 - 250 g/eq. 
([0006^As an inorganic fille r, fused silica powder, c rystal silica powder , an alumina, etc. can be used. 
Moreover, in order to obtain good laser mark nature, it is desirable to increase the loadings of the 
inorganic filler in a resin constituent, but in order to be anxious about the poor moldability by fluid fall 
about these loadings, it doubles with demand characteristics, and it chooses and adjusts suitably and is 
used. A hardening accelerator can use what is generally used for closure resin that what is necessary is 
just what promotes the reaction of an epoxy group and a hydroxyl group. For example, there are 1, 8- 
diazabicycloundecen, triphenyl phosphine, benzyl monomethylamine, 2-methylimidazole, etc., and it 
may be independent, or you may mix and use. 

[0007] The carbon black and the antimony trioxide which are used for this invention are a key on the 
laser mark disposition of resin mold goods, and are the point on an important technique. First, the 
mechanism of an YAG laser mark is explained briefly. The wavelength of YAG (yttrium, aluminum, 
gallium) laser is 1.06 micrometers, and if the exposure of YGA laser is received, laser energy will 
change into heat the organic compound which has an absorption-of-light band with a wavelength of 1.06 
micrometers, and it will be in the condition that the front face burned and flew, through the process of 
exoergic -> combustion -> evaporation. Although carbon black has a 1.06-micrometer absorption band, 
an epoxy resin / curing agent / silica filler / resin constituent from which there is no absorption band, 
only carbon black burned / evaporated by the exposure of an YAG laser, and carbon black escaped 
behind in addition to this is exposed, and since the color of the exposed field is whitish, white printing is 
obtained. That is, the carbon black which absorbs the energy of an YAG laser, and burns / evaporates 
promptly needs to be developed. Carbon black with the first special point on the technique in this 
invention is mentioned. The carbon black used for this invention requires that the mean particle diameter 
should be 10-100nm, and the specific surface area by the BET adsorption method should be more than 
25m2/g. The measuring method of the mean particle diameter of carbon black says the thing of the 
average value which computed the image by electron microscope observation by analysis equipment or 
viewing. 

[0008] The contrast of the part which carried out marking to mean particle diameter being less than 
lOnm, and the part which does not carry out marking is inadequate, and only indistinct marking is 
obtained. Especially the printing itself was blackish, carbon black fiilly burned/evaporated also by the 
exposure of an YAG laser, and the thing [****] was checked. When mean particle diameter exceeded 
lOOnm, it was checked that the contrast itself lacks a part of alphabetic character in which the good thing 
was printed, and an alphabetic character cannot print correctly. Furthermore, if the maximum particle 
diameter exceeds lOOOnm, an appearance will wear off-white. Moreover, the hardened material of a 
constituent worsens [ the distributed condition of the carbon black in a constituent ] at the shape of spots 
for the specific surface area by the BET adsorption method to be under 25m2/g, or off-white is worn and 
the fault of a practical use exterior occurs. Below 2000m2/g of specific surface area is desirable 
practically. If 2000m2/g is exceeded, particle diameter will become fine too much and fault will arise in 
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the same reason as what has fine mean particle diameter. Furthermore, the carbon black used for this 
invention needs to contain 0.1 to 1 .0% of the weight in [ all ] a constituent. In the case of the carbon 
black of the conventional small particle diameter, sufficiently black mold goods were obtained at about 
0.1 5 - 0.3 % of the weight, but it is necessary to blend a little more mostly in the carbon black used for 
this invention. When the particle diameter of carbon black becomes large, it is because tinting strength 
declines and serves as black with the place appropriate for [ black ] gray whose color of mold goods is 
originally black. If the loadings of the carbon black of this invention are less than 0.1 % of the weight, 
the contrast of a laser mark itself will fall. And if it exceeds 1 % of the weight, also by the exposure of 
laser light, carbon black will not be removed enough, but printing will become black, and the 
effectiveness of this invention will fall. 

[0009] The carbon black to be used is not limited especially if it has the above-mentioned property, but 
in order for homogeneity to distribute in a resin constituent, it is desirable that they are fine particles. 
Moreover, if it is the thing of a configuration which gets loose easily even if these particles are corned, 
there will be especially no problem. Furthermore, the point on the second [ of this invention ] technique 
is the mean particle diameter and loadings of an antimony trioxide. The measuring method of mean 
particle diameter is based on a laser diffraction mold particle-size-distribution measurement machine. 
Although the antimony trioxide was used for the epoxy resin constituent as a bromine compound or its 
fire-resistant assistant from before in many cases for fire-resistant grant, especially the mean particle 
diameter of an antimony trioxide and its loadings found out that that whose loadings in [ all ] a 
constituent are 0.2 - 5 % of the weight in the mean particle diameter of 10-100 micrometers of an 
antimony trioxide was suitable to YAG laser seal nature paying attention to having had big effect. Soot 
adheres on the alphabetic character which the soot generated at the time of a laser mark as the mean 
particle diameter of an antimony trioxide is less than 0.1 micrometers occurred so much, and sealed, 
contrast worsens or a great man day starts removal of soot. Moreover, if mean particle diameter exceeds 
20 micrometers, the work as a fire-resistant assistant whose distribution in a constituent is the bad 
original purpose will worsen, and will cause trouble to fire retardancy. Furthermore, if the maximum 
particle diameter exceeds 100 micrometers, trouble will be caused to fire retardancy by the same reason 
as the above. About loadings, if trouble is caused to fire retardancy as it is less than 0.2 % of the weight, 
and it e xceeds 5 % of the weight, it will lead to generating of contrast or soot. 
<JOOTop Although this invention uses an epoxy resin, a phenol resin curing agent, an inorganic filler, a 
hardening accelerator and carbon black, and an antimony trioxide as an indispensable component, even 
if it blends suitably various additives, such as low stress additives, such as release agents, such as flame 
retarders, such as a silane coupling agent hexabromobenzene, and a bromination epoxy resin, a natural 
wax, and a synthetic wax, and silicone oil, and rubber, if needed in addition to this, it does not interfere. 
Moreover, in order to manufacture the resin constituent for the closures of this invention as a molding 
material, after fully mixing the additive of an epoxy resin, a phenol resin curing agent, an inorganic 
filler, a hardening accelerator, carbon black, an antioxidant, and others to homogeneity by a mixer etc., 
melting kneading is further carried out by the hot calender roll or the kneader, and it can grind after 
cooling and can consider as a closure ingredient. 
[001 1] An example explains this invention concretely below. 

Example 1 The following constituent Polyglycidyl ether of o-cresol-form aldeyde novolac (65 degrees C 
of softening temperatures, weight per epoxy equivalent 200) 15 weight sections Bromination epoxy 
resin (49% of bromine contents, 70 degrees C of softening temperatures) Two weight sections Phenol 
novolak resin (100 degrees C of softening temperatures, hydroxy 1 equivalent 100) Eight weight sections 
Fused silica powder 69 weight sections 1, 8-diazabicycloundecen The 0.3 weight section Carnauba wax 
The 0.4 weight section Silicone oil The 2.0 weight sections Carbon black A (mean-particle-diameter [ of 
20nm ], maximum particle diameter [ of 50nm ], and specific-surface-area 100m2/g) The 0.3 weight 
section Antimony-trioxide a (mean particle diameter of 2 micrometers, the maximum particle diameter 
of 15 micrometers) Ordinary temperature mixing of the 3 weight sections was carried out by the mixer, 
and it kneaded with a 2 shaft roll at 70-100 degrees C, ground after cooling, and considered as the 
molding material. The obtained molding material was tablet-ized and it fabricated with the low voltage 
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transfer-molding machine on the conditions for 175-degree-C and 70kg [/mm ] 2,120 seconds, and 
further, as a postmold cure, at 1 75 degrees C, processing of 8 hours was performed and mold goods 
were obtained. About the obtained mold goods, the YAG laser mark trial and the solder humidity test 
were performed on condition that the following. 
[0012] 

YAG laser mark conditions: Laser marker: The NEC make, pulse type Wavelength : 1.06 micrometers 
Laser power : 2.0kv Pulse width : 120microsecYAG laser mark nature appraisal method: The contrast 
and whiteness of printing were checked by viewing. Based on UL-94, sample thickness was set to 
3.2mm and fire-resistant evaluation carried it out. Moreover, the appearance was checked by viewing. 
An evaluation result is shown in Table 1 . 

It blended according to the formula of two to example 4 table 1, the molding material was obtained like 

the example 1, and it evaluated similarly. An evaluation result is shown in Table 1. 

It blended according to the formula of one to example of comparison 6 table 2, the molding material was 

obtained like the example 1, and it evaluated similarly. An evaluation result is shown in Table 2. The 

property of the carbon black used for the example and the example of a comparison and an antimony 

trioxide is shown in Table 3. 

[0013] 

[Table 1] 
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[Table 2] 
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[Table 3] 
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[0016] 

[The invention effectiveness] Since it has the good YAG laser mark nature which did not have **** 
conventionally when this invention is followed, effectiveness is in process compaction and financial 
retrenchment. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] 10-100nm and the maximum particle diameter (A) By lOOOnm or less [ an epoxy resin, (B) 
phenol resin curing agent, (C) inorganic filler, the (D) hardening accelerator, and (E) mean particle 
diameter ] And carbon black and (F) mean particle diameter of 0.1-20 micrometers whose specific 
surface area by the Brunauer-Emmett-Teller method is more than 25m2/g, The epoxy resin constituent 
which uses an antimony trioxide with a maximum particle diameter of 100 micrometers or less as an 
indispensable component, and is characterized by containing this antimony trioxide for this carbon black 
0.2 to 5% of the weight 0. 1 to 1 .0% of the weight in [ all ] a constituent. 

[Translation done.] 
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